Objective: To outline a framework and a process for assessing the needs for capacity development to achieve nutrition objectives, particularly those targeting maternal and child undernutrition. Design: Commentary and conceptual framework. Setting: Low-and middle-income countries. Result: A global movement to invest in a package of essential nutrition interventions to reduce maternal and child undernutrition in low-and middle-income countries is building momentum. Capacity to act in nutrition is known to be minimal in most low-and middle-income countries, and there is a need for conceptual clarity about capacity development as a strategic construct and the processes required to realise the ability to achieve population nutrition and health objectives. The framework for nutrition capacity development proposed recognises capacity to be determined by a range of factors across at least four levels, including system, organisational, workforce and community levels. This framework provides a scaffolding to guide systematic assessment of capacity development needs which serves to inform strategic planning for capacity development. Conclusions: Capacity development is a critical prerequisite for achieving nutrition and health objectives, but is currently constrained by ambiguous and superficial conceptualisations of what capacity development involves and how it can be realised. The current paper provides a framework to assist this conceptualisation, encourage debate and ongoing refinement, and progress capacity development efforts.
A consensus on the need to act in nutrition has been building for over a decade, but how to create the capacity to do this and what capacity is needed are still far from clear. A call for action was made at the turn of the millennium when it was realised that despite considerable economic development in the last two decades, there had been little or no improvement in maternal and child undernutrition rates in most developing countries, with at least a half of these vulnerable population groups still so affected (1) . Despite the existence of known interventions, nutrition had been largely sidelined in national poverty reduction and development programmes. Recognition that the lack of improvement in maternal and child undernutrition threatened the achievement of many of the Millennium Development Goals (2) led to the agreement to promote the repositioning of nutrition as central for development and that it should be mainstreamed in national development plans (3) . The Lancet Nutrition Series (LNS) (4) provided an important impetus to this repositioning process. The series confirmed that development funding for maternal and child undernutrition has been far too small (5) , especially considering the negative consequences it brings in terms of mortality, morbidity (6) and human capital development (7) , and that the LNS package of interventions could prevent at least a quarter of the deaths of children under 36 months of age and reduce the prevalence of stunting in the countries most affected by about a third in the short term (8) . The momentum to act in nutrition is further gathering support through a process called SUN (Scaling Up Nutrition) (9) , which calls for Public Health Nutrition y Correspondence address: Urbanização Zona Alta, Lote 1, Apt 3D, 8700-270, Olhão, Portugal. development partners to help in scaling up a further refined and costed LNS package. By the end of 2012 over a hundred development partners had signed up to the SUN Movement, and of the thirty-three countries that had joined twenty-nine had established high-level coordination mechanisms and twenty had developed updated and budgeted national nutrition plans (10) . Evidence from the WHO-led Landscape Analysis Country Assessments carried out in many low-and middleincome countries (LMIC) over the last 5 years indicates that the capacity to act in nutrition is very often quite limited, both at national and district levels (11) . Improving nutrition capacity at all levels of the health system by producing more master's graduates down to improving health professionals' in-service training is a common recommendation of Landscape Analysis reports. However, very few of these countries have academic centres that provide formal nutrition training. So how to develop this 'capacity' is obviously a challenge.
Before trying to strengthen nutrition capacity in LMIC, there is a need to have a common understanding of the sort of capacities needed, including an understanding of what capacity exists and what capacity must be developed, as well as what are the challenges, the limitations and the opportunities for doing this. Based on such an assessment a capacity development plan could be established for a country with much greater certainty that all bases are covered. Similarly, if other countries in the same geographic region were assessed using the same approach, it would facilitate working out regional mechanisms to support nutrition development in a collaborative fashion across the region.
The purpose of the current paper is to outline a conceptual framework for capacity development to facilitate a more systematic approach to assessing the need for nutrition capacity development in LMIC, especially those most affected by maternal and child undernutrition.
What do we mean by capacity?
Capacity, most simply defined, is the ability to carry out stated objectives (12) . Capacity development and capacity building, terms often used interchangeably, essentially refer to the process by which individuals, groups, organisations and societies increase their ability to perform, solve problems, define objectives, understand and deal with development needs to achieve objectives in a sustainable manner (13) . The capacity to act in nutrition has been signalled as a critical element limiting the large-scale implementation of nutrition programmes for several decades. The need for a more balanced approach, not only looking at the 'what to do' but also looking at the 'how to do' and 'who to do it', has been a recurrent theme among nutritionists concerned with the application of nutrition science (14) (15) (16) (17) (18) .
While other reviews prior to the LNS interventions paper (8) confirm that the 'what' of undernutrition is reasonably well established (19, 20) , and a considerable body of experience exists on working out the 'how' in various developmental settings across the globe (21) (22) (23) , the capacity to act or to implement such activities at scale in the LMIC most affected has been found to be lacking (24) and the capacity to train people to manage and implement nutrition programmes in such LMIC to be virtually non-existent (25) .
Building on earlier approaches to developing nutrition capacity
Workforce development has been a central focus of earlier approaches to capacity development. Efforts to establish a framework and strategy for developing nutrition capacity in LMIC began two decades ago at a meeting in Manila hosted by the United Nations University (UNU) and the International Union of Nutritional Sciences (IUNS) (26) . The focus of these early efforts was on building the capacity for advanced training in food and nutrition, and research capacity. The concept of a national training pyramid was agreed at the Manila meeting with three types of functional categories: (i) policy/decision makers; (ii) researchers/planners/ trainers; and (iii) programme implementers. It was also recognised that requirements for a critical mass of professionals made it imperative that scarce resources should be concentrated in a few highly selected academic or research institutions. The UN System Standing Committee on Nutrition's working group on capacity development in food and nutrition, created in 2000 with UNU and IUNS as chairs, established regional task forces for Asia, Africa, the Middle East, Central and Eastern Europe and Latin America. Reports from the UN System Standing Committee on Nutrition's Annual Sessions show that the focus of these efforts remained on advanced training and research in universities. At the last session in 2008 it was reported that retaining young faculty members had become increasingly difficult due to low salaries, deteriorating infrastructure, inadequate resources to conduct research and increased teaching obligations (27) . One of the main obstacles reported by the task forces in Africa was the lack of enthusiasm for 'capacity building' among donor agencies (28) . Experience in the health sector more generally has shown that training of health professionals is not in itself a panacea, and unless this is rooted in an appropriate understanding of the health system, it is unlikely to be fruitful (29) . A recent analysis of the capacity for training in public health nutrition in West Africa (30) noted a lack of attention to the societal dimensions of capacity development including governance issues. Although most African countries have insufficient nutrition capacity, countries like Nigeria and Ghana have an abundance of graduates, but they are not employed in nutrition programmes. Elsewhere countries like Thailand and Indonesia, which successfully eliminated severe malnutrition using community-based nutrition programmes, are now threatened by escalating problems of overweight/obesity linked with diabetes and high blood pressure albeit with little or no primary health-care response capacity (31, 32) . Recent decentralisation of governance to district level in Indonesia caused problems because nutrition professionals capable of developing local nutrition plans are rarely employed in the health service at that level (33) . Workforce development, while central to nutrition capacity development assessment and strategic planning, is not in itself adequate and a broader, more conceptual approach is needed.
A framework for nutrition capacity assessment and strategic planning
This framework has been informed by the analytical framework used for conducting the Landscape Analysis (34) which includes indicators for assessing the ability to act, which is the capacity to do things, as well as those for willingness to act, which is more related to the existence of policies as well as budget allocations and other factors that enable staff to act. The proposed framework has four levels, including system, organisational, workforce and community levels, as shown in Table 1 . While the system level concerns the policy dimensions of capacity, the organisational-, workforce-and community-level dimensions concern factors which more directly influence the ability to act. These levels are in agreement with those proposed by LaFond et al. (13) for mapping capacity in the health sector. It is realised that nutrition capacity has to stretch beyond the health sector alone however, as is discussed further in the text below.
The system level This level refers to the broader social, cultural, economic and political 'environment' that influences how nutrition capacity develops and has its operational effects, including legal frameworks and supporting policies. Of particular relevance to nutrition are the state commitments to various human rights instruments. For example, the 1979 Convention on the Elimination of All Forms of Discrimination Against Women specifies in Article 12 a right to adequate nutrition during pregnancy and lactation (35) . Other examples include legislation on a code of marketing of breast milk substitutes, as well as on salt iodisation, all recommended by the World Health Assembly. National nutrition plans provide system-level policy mandates for action on nutrition, and it is worth noting here that the World Health Assembly has now urged all member states to put into practice a Comprehensive Implementation Plan to improve maternal and child nutrition (36) . The SUN Movement is essentially multi-sectoral and advocates that national nutrition plans be developed in the context of an overarching national strategy for food, health and nutrition security (9) . Efforts to improve national nutrition capacity need to be equated with the development of a set of professional competencies as well as establishing systems to ensure that those employed to manage such processes are suitably qualified, and vice versa (37) . These include workforce quality assurance rules and regulations that prescribe requirements for nutrition professionals. This will include accreditation requirements for training programmes or individuals, and regulations from public administrations specifying staffing profiles for particular services (e.g. school meal services). (38) . National-level coordination is important for multisectoral nutrition programmes. The SUN Movement framework for action (9) proposes 'three ones', namely: one agreed framework that provides the basis for coordinating the work of all partners; one national coordinating authority with a broad multi-sectoral mandate; and one agreed national monitoring and evaluation plan. Previous experience with multi-sectoral nutrition programmes (39) certainly suggests that a high-level coordination forum is needed that can periodically agree to and sign off on the national nutrition plan and budget.
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Organisational level
Improved nutrition programme effectiveness requires that appropriate nutrition indicators be included in the various sectoral information systems and be used in periodic review and decision making at all levels. This should include monthly programme monitoring by programme managers and supervisors at district level through to programme evaluation every 5 years at the national level, linking to national research institutions as appropriate.
Tertiary education institutions are key organisationallevel determinants of nutrition capacity. The pre-service training of professionals, not only of nutritionists, but also nurses and midwives, as well as agricultural extension workers and teachers, must all have appropriate nutrition content. Furthermore, sectoral training institutes that provide in-service training can potentially be used to 're-train' the existing the workforce, especially in relation the double burden of malnutrition for instance.
Workforce level
This level includes the knowledge, skills and attitudes required to perform the required work (competencies) of those involved in carrying out nutrition-related work, as well as the materials and job-aids needed to be effective for their various responsibilities. The competencies that are required by staff (some of which might be called 'nutritionists' and others not) at different levels of the nutrition system need to be equated with the appropriate models of service delivery for ensuring the improved nutritional outcomes that are desired (including prevention of undernutrition and overnutrition, treatment of macro-and micronutrient deficiencies as well as nutritional rehabilitation).
Some of these are obviously going to be sector specific and will be reflected in programme budgets and human resources dedicated to delivering these nutrition interventions. The SUN Movement is committed to a multi-sectoral approach, with direct 'nutrition specific' interventions being delivered predominantly through the health sector, in addition to broader more indirect 'nutrition sensitive' interventions delivered through the agriculture, education and water and sanitation sectors (9) . Nutrition-sensitive interventions may vary considerably (40) , from hand washing and toilet construction to food production and cash transfers, for example. All of these sectoral activities will require their own management information systems, as well as logistic support for delivering supplies as necessary, all of which will be linked to regular supervisory and periodic review procedures.
Workforce preparation and continuing professional development are central platforms at this workforce level. A competency framework has been proposed in order to orient the development of effective public health nutrition practice at the various levels of the health service (41) . The building blocks of such a framework include different components/determinants of capacity such as leadership, nutrition status assessment and intervention management, for example. Many different types of nutrition professionals can be trained to plan and manage the different types of interventions. In an LMIC setting where nutrition capacity assessments are to be carried out with a view to accelerating the reduction of maternal and child undernutrition, the immediate focus is on the need to develop and strengthen public health nutrition workforce capacity by empowering practitioners with a specific and specialised remit to lead the delivery of public health nutrition core functions.
Perhaps the greatest challenge is providing guidance to the many health professionals at the periphery of health services who deliver nutrition-specific interventions without a technical preparation, and especially to enable them to build capacity at the community level. In most LMIC developing the workforce and community capacity to act on nutrition quickly is going to be an enormous challenge. Using the ratios proposed by the UNU/IUNS Manila meeting, it has been suggested that in West Africa alone, with a population of 300 million, between 600 and 3000 new bachelor-level graduates in nutrition would be needed each year to fill positions as programme implementers/managers (42) . Even the lower number is five times greater than current capacity. It should also be borne in mind that most of those trained will be skilled more as researchers than programme managers. Furthermore, the
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IUNS/UNU calculations did not include the numbers of 'non-nutrition' workers who need nutrition training.
Developing the workforce to act in nutrition at such a scale will obviously require new and innovative methods. Waiting to train enough master-and bachelor-level graduates, so that they can in turn help create the capacity needed with other workers (in health and other sectors) or for community mobilisation, will require considerable investments over several decades and indeed may not even work. In the meantime and in order to meet the challenge and provide such human resources now, people must be able to train 'on the job', potentially through a mixture of distance learning and periodic coming together with tutors and mentors. Such innovative models have been developed which provide access to masterlevel public health education through distance education for health professionals from more than twenty African countries while they remain in post (43) . A proposed Public Nutrition Virtual University (44) , although still waiting funding, aims to establish a 'virtual faculty' that follows a common syllabus/approach, building on existing institutions in LMIC that would issue the certificates. The Public Nutrition Virtual University would provide these institutions with a flexible resource of training, mentoring and support from external institutions while the local capacity is strengthened. Such an approach would also need to include supporting a cascade process to develop capacity down to the village level. In parallel, other efforts can also be developed for supporting professionals through social networks that facilitate discussion and exchange of experiences as well as providing simple tools for updating through self-learning modules. An example is provided by the 'Nutrition Network' of the Brazilian National Health System (45) .
Community level
This level focuses on, and acknowledges the importance of, community development in overall nutrition capacity development. Efforts to strengthen the capacity to improve nutrition must recognise the need to actively involve 'beneficiaries' in the processes to improve nutrition and so progressively realise their rights (46) . Community participation is a continuum that can be built gradually to move from the traditional 'top-down', welfare and passive recipient type of participation towards active 'bottom-up' management of community resources to achieve better nutrition outcomes for the whole community (47) . The essential elements of successful community-based nutrition programmes include community ownership, adequate population coverage, targeting, and central support for supplies and training (23) . Community-based initiatives are typically linked to a village organisational structure, such as the village health committee or a mothers' group, and an external service delivery worker 'facilitates' the work of a community 'mobiliser' that brings mothers together for the pursuit of the agreed objectives. The intensity of effort needed to achieve impact on young child growth requires ratios of not more than twenty mobilisers per facilitator and not more than twenty households per mobiliser. So capacity in this instance goes beyond the usual notion of employees of government and non-governmental organisations to include a range of roles for members of the community.
Nutrition capacity needs assessment process
The proposed process for progressing nutrition capacity development follows the traditional action research cycle, or 'triple A' process (48) . Experience has shown that capacity development is best structured as part of a continuous learning and change process that includes empowerment of individuals and organisations, and requires systematic approaches (49) . Frequently capacity building efforts translate into little more than a one-off training (28) which, unless it is part of a broader initiative, is likely to be merely palliative and not lead to sustained improvements.
As a result, nutrition capacity assessment is best seen as part of a capacity building process which involves the principal actors so that they can become owners of the process and products. The process used in developing the Landscape Analysis is a suitable one to follow in this regard, and the Landscape Assessment Tools (50) can be adapted as necessary to allow a team of national assessors to collect information on the various levels of the Capacity Assessment Framework. Having collected this information, the team can carry out a joint analysis of the situation and make its recommendations for action to strengthen nutrition capacity.
Nutrition capacity development planning
Plans for strengthening nutrition capacity must include short-, medium-and long-term perspectives. Although concentrating in the short term on creating a workforce capacity that will enable the scaling up of nutrition action to tackle maternal and child undernutrition, the plan should also contemplate the organisational and system issues that need to be resolved over the medium and long terms. In addition to which, the plan must also consider how to tackle the double burden of malnutrition at least in the medium term.
Not realising and planning for investments on all four levels of the assessment framework endangers the whole idea of scaling up nutrition. As the evaluation of UNICEF support to community-based growth monitoring during the 1980s and 1990s revealed, insufficient attention was paid to the human, financial and organisational resources needed to start and maintain such efforts (51) . This showed that systems-based workforce development must involve: (i) understanding the work needed; (ii) identifying who can do this work and at what level (including quantification); (iii) training a workforce for these roles; (iv) supporting this workforce; and (v) ensuring workforce quality.
The final product of the needs assessment should be a strategic plan that embraces all levels of the capacity development framework. It may spell out who will be trained, the roles, job descriptions and funding provisions. But it should also consider opportunities for strengthening system-and organisational-level capacity in ways that provide support for nutrition agendas and action and are likely to make the workforce more effective. The plan should consider training for all categories of worker who can influence nutritional health, including non-nutrition staff such as nurses who carry out nutritionrelated activities. Competencies should be listed and syllabuses described. Although focusing on public health nutrition, the capacity development activities proposed should also give recognition to other nutrition-related competencies needed in the health system, from diet therapy through to institutional catering, as well as of public nutritionists in other sectors.
The means for developing the capacity required must also be spelt out, with provision of numbers that would be sent for higher training either abroad or locally, as well as how many would be trained locally on the job by distance learning through Public Nutrition Virtual University-type arrangements and how many would be trained through cascade training, be it by external trainers to begin with and/or by local trainers once they have been trained. For all of these the budgetary sources should be indicated, or at least show what needs to be funded. In order to ensure all of this there is a need to create mechanisms for generating political commitment among the areas of government concerned, especially in the health and education sectors as well as universities and professional organisations (52) .
Conclusions
The renewed momentum to act in nutrition among development partners means a new and increased interest in nutrition capacity development in LMIC. Before strengthening nutrition capacity in these countries, there is a need to have a common understanding of the sort of capacity needed: i.e. what capacity exists and what capacity must be developed, as well as what the challenges, the limitations and the opportunities are for doing this. A framework is proposed to help shape the capacity needs assessment which covers four dimensions of capacity development: system, organisational, workforce and community levels. This approach will give an outcome tailored to the current capacity, opportunities and needs for each country. If capacity building efforts only consider the workforce level, without considering the community, organisational and system-wide dimensions, the effectiveness and the sustainability of any such efforts are likely to be short lived. In addition, capacity development initiatives must envisage the double burden of malnutrition, since most LMIC are already experiencing the nutrition transition with overnutrition growing faster than undernutrition decreases.
